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性方法在不破坏 MWNTs 微观结构的前提下提高了其在乙醇，丙酮，DMF 中的
分散性。 
MWNTs-NH2 和 MWNTs-PhthCS 在 EP 中的分散性均较 raw MWNTs 有明显
提高。上述三种 MWNTs 在较低添加量（0.5%）时，能够提高材料的玻璃化转变
温度，随着添加量增加，玻璃化转变温度反而降低。另外，添加 MWNTs 会提高
EP 的固化温度，但是当 raw MWNTs 添加量为 3%时，对树脂的固化反应无明显
的影响。 
BDM 和 PhthCS 对 MWNTs 的改性处理同样也提高了其在 BMI 中的分散性。
向 BMI 中添加碳纳米管能够提高材料的玻璃化转变温度，但是 raw MWNTs 添
加量超过 1%，材料的玻璃化转变温度便开始降低，而 MWNTs-BDM 在添加量




























In this paper,we made amino carbon nanotubes (MWNTs-NH2), bismaleimide 
modified carbon nanotubes (MWNTs-BDM) and carbon nanotubes coated with 
Phthalonitrile Chitosan (MWNTs-PhthCS). The Surface toppgraphy of these carbon 
nanotubes and their dispersibility in alcohol,acetone and DMF were studied. Also, 
they were used to modify the epoxy resin(EP) and bismaleimide resin(BMI). 
From the research, it is found that Amino optimization, bismaleimide chemical 
modification and Phthalonitrile Chitosan coating didn’t ruin the MWNTs’ 
microstructure. On the other hand,the dispersibility of the MWNTs was improved 
with these methods. 
The dispersibility of the MWNTs-NH2 and MWNTs-PhthCS in EP was better than 
the raw MWNTs’. In lower additive (0.5%), These 3 kinds of carbon nanotubes 
improved the Tg of the EP. As the additive went up, the Tg went down on the contrary. 
In addition, although the MWNTs would always improve the Tp, there is no obvious 
affection to the resin when adding 3% raw MWNTs. 
The dispersibility of MWNTs in BMI can also be improved by being modified with 
BDM and PhthCS. BMI’s Tg would be increased when MWNTs were put into the 
resin, but when the additive of raw MWNTs was more than 1%, Tg of BMI would be 
decreased. The Tg of BMI would begin to go down if the addive was more than 3%. 
Exceptively, the Tg of the BMI would always go up as the additive of 
MWNTs-PhthCS increase. 
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与石墨类似，多壁碳纳米管的层间可以相互滑动。Zettl 等[8]发现外径 9nm，内径 









表 1-1 碳纳米管性能的理论预测与实验数据 
性质 SWNT MWNTs 石墨 
比重(g/cm3) 0.8 1.8 2.26 
弹性模量（TPa） ～1 ～0.3-1 1（表面） 
强度（GPa） 50-500 10-60  
电阻（μΩ·cm） 5-50 - 50(表面) 
热导率(w·m-1·K-1) 3000  3000(表面) 
6(c 轴) 





耐热性( )℃  >700(空气中);800(真空中)  450-650(空气中) 
比表面积
(BET)(m2/g) 























性石油沥青中添加 5%的 SWNTs，制备 SWNTs 复合材料碳纤维，结果发现，与















备的 PMMA/MWNTs 的导电性能。发现当碳纳米管加入 5%时，体积电阻率和表
面电阻率分别降低 3 个和近 4 个数量级。对制备的 PMPV/碳纳米管复合材料的
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